To evaluate the impact of lipodystrophy on body image and how this affects patients' daily lives.
| INTRODUCTION
The aim of this study was to provide a deeper understanding of the impact of lipodystrophy on body image to help inform efforts to improve clinical support services. Lipodystrophy refers to a group of rare conditions that are characterised by a partial or generalised pathological lack of adipose tissue (Semple, Savage, Halsall, & O'Rahilly, 2010) . These conditions can be congenital or acquired in origin and present in various forms, depending on specific genetic or acquired causes (Semple et al., 2010) . The prevalence of lipodystrophy is estimated to be 1.3-4.7 cases per million (Dhankhar, 2017) .
Due to the limited fat storage capacity, excess dietary fat cannot be stored properly resulting in storage of fat in ectopic places such as the muscles and liver. The ectopic storage results in pronounced metabolic problems including severe insulin resistance, type 2 diabetes, fatty liver, dyslipidaemia and accelerated cardiovascular disease (Huang-Doran, Sleigh, Rochford, O'Rahilly, & Savage, 2010) .
In addition to its metabolic roles, adipose tissue has a major impact on appearance and lack of it or the ectopic storage of it may cause distressing physical changes. The lack of fat is less noticeable in men than in women as healthy men have considerably less adipose tissue (Huang-Doran et al., 2010) . Cosmetic manifestations include reduced or absent breast tissue and loss of female hip contour (Stears & Hames, 2014) . In familial partial lipodystrophy type 1 (FPLD1), subcutaneous and visceral fat accumulates in the abdomen, and in familial partial lipodystrophy type 2 (FPLD2), excess fat is often apparent in the face, neck and vulva (Stears & Hames, 2014) while other areas of the body remain lean. Further aesthetic manifestations include acanthosis nigricans (dark brown thickened areas found in skin flexures), skin tags, male pattern hair loss and signs of hyperandrogenism such as hirsutism (Stears & Hames, 2014) . Muscular hypertrophy contributes to a masculine appearance in some women (Stears & Hames, 2014) .
Patients with lipodystrophy are regularly seen at the National Severe Insulin Resistance Service (NSIRS); an NHS England Highly Specialised Service based in Cambridge, UK, that provides a weekly clinic to patients with lipodystrophy from all over England. This is the only service of its kind in the country. In clinical encounters at the NSIRS clinic and at patient support days, patients with lipodystrophy have frequently identified the cosmetic manifestations of the condition on their body image as an issue that has implications on their daily lives. Grogan defines body image as "a person's perceptions, thoughts, and feelings about his or her body" (Grogan, 2008, p. 1) . It comprises of many dimensions including one's own attitudes, thoughts, feelings and behaviours, but also experiences relating to one's own physical appearance (Cash, Jakatdar, & Williams, 2004 ).
Discussions with UK and US Lipodystrophy Support Groups rep-
resentatives confirm the observations from clinical practice with one representative reporting that "many, many patients suffer from body/face image problems and depression is common" (Lipodystrophy Patient Representative, 2014 , personal communication, October 15, 2014 . Literature supporting these statements is limited for this patient group although it is an issue of extreme importance to people living with the condition. We do know, however, compared to the general population the risk of anxiety, depression and low selfesteem is higher for people living with visible differences in their appearance (Rumsey & Harcourt, 2004; Thompson & Kent, 2001 ). In the UK, over 1.3 million people have a disfigurement of their face or body, which may be present from birth or acquired later in life (Changing Faces, 2017) . Social anxiety and fear of negativity in social situations have also been reported as difficulties encountered by people living with visible differences; however, not all people will be equally affected (Rumsey & Harcourt, 2004) . To improve clinical support for patients, we decided that a deeper understanding of the issues around body image in lipodystrophy was required.
| BACKGROUND
A detailed literature search was conducted to find out how body image was perceived by people living with lipodystrophy, which revealed an extensive literature on body image due to lipodystrophy as a consequence of highly active antiretroviral therapy (HAART) but limited information for those with lipodystrophy from other causes. Stears and Hames (2014) highlighted the What does this research paper contribute to the wider global clinical community?
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| 1959 cosmetic management of congenital and acquired lipodystrophy and the problems encountered by those affected (Stears & Hames, 2014) , while Jackson, Howlett, McNally, O'Rahilly, and Trembath (1997) highlighted the psychological concerns of one family. Case reports on two women undergoing breast augmentation provided evidence that surgery to alter body shape is pursued by some patients with acquired and congenital lipodystrophy (Calderoni, Ramos, Rodrigues De Castro, & Kharmandayan, 2011; Hughes, Stephen, Johnson, & Wilson, 2011) .
While there are likely to be common themes between those living with acquired and congenital lipodystrophy and those living with lipodystrophy as a consequence of HAART treatment, there are also considerable differences. One difference is that lipodystrophy is a recognised side effect of HARRT treatment, of which people can be informed prior to treatment; allowing them to seek psychological support in advance. In acquired and congenital lipodystrophy, patients will often not know the cause of their physical difference and may wait for several years for a diagnosis and therefore an explanation. Acquired and congenital lipodystrophy affects women more severely than men (Huang-Doran et al., 2010; Robbins & Savage, 2015) resulting in a predominately, but not exclusively female clinical population; however, in HIV two-thirds of those receiving HIV specialist care were men (Public Health England, 2015) . Established HIV services are available all over the country with some holding HAART-related lipodystrophy clinics providing psychological support (Power, Tate, McGill, & Taylor, 2003) . This is in contrast to having access to only one national service for acquired and congenital lipodystrophy without established psychological support. Negative body image in patients living with lipodystrophy as a consequence of HAART was frequently reported as due to people feeling recognisable as being HIV positive (Burgoyne et al., 2005a,b) and powerless over status disclosure (Kelly, Langdon, & Serpell, 2009 ). In the gay community, lipodystrophy was seen to be a new indication of HIV status (Power et al., 2003) . These experiences do not reflect our clinical observations in NSIRS of the experiences of patients with congenital or acquired lipodystrophy.
There is a substantial gap in current knowledge surrounding body image in acquired and congenital lipodystrophy, although it is an issue of extreme importance to patients. The aim of this study was to understand and document the impact of lipodystrophy on body image and how it affects patients' daily lives.
| MATERIALS AND METHODS

| Study design
An exploratory qualitative cross-sectional survey was designed using a semi-structured interview schedule to collect data on the interpretations, experiences and impact of lipodystrophy in a sample of patients from NSIRS. As this is an under-researched area, a thematic analysis was conducted (Braun & Clarke, 2006 ). An inductive approach was followed which allowed the coding to be data driven, rather than coded into a predetermined framework (Braun & Clarke, 2006) , and linked the themes closely with the data (Patton, 2002) . The inductive approach enabled the primary investigator to collect data and build up observations (Bowling, 2009) , to help identify key areas of importance to participants and to inform future research. This method provided flexibility to identify, analyse and describe themes across the entire data set (Braun & Clarke, 2006) . Due to the paucity of research in the subject, predominant themes were to be highlighted allowing a reflection of the overall views of participants; however, while this provides a bigger picture, it should be noted that deep analysis does not occur (Braun & Clarke, 2006) . Semi-structured interviews enabled the participants to determine the areas that were important to them and allowed the researcher flexibility in how to ask the questions (Green & Thorogood, 2009 ).
| Sampling and recruitment
Lipodystrophy is a rare disease with some lipodystrophy diagnoses being rarer than others, typically resulting in a small sample population from which to recruit. Therefore, to maximise variation in responses a purposive sampling strategy was used. People with differing lipodystrophy diagnoses, including generalised and partial, inherited and acquired lipodystrophy were invited, and where possible within these diagnoses men and women of varying ages were selected. All participants were recruited from the clinic list (n = 150) at the National Severe Insulin Resistance Service. Although participants were under the care of the NSIRS, they were not all Cambridge based and lived in different parts of the county.
Participants were required to be 18 years old with a diagnosis of congenital or acquired lipodystrophy and attending the NSIRS. As lipodystrophy is a rare disease, inclusion criteria were broad to ensure the eligibility of as many people as possible. Participants who did not speak English or lacked capacity to give consent were excluded from the study.
Invitation letters and participant information sheets were sent out to potential participants by post or email. As the primary investigator was also the specialist nurse for the service, participants were given at least 48 hrs to decide whether or not to participate to minimise any feelings of coercion. The primary investigator then contacted potential participants by phone or email to find out whether they wanted to take part. Written consent was received before interviews were conducted and then verified verbally on the day of the interview. Due to the sensitive nature of the topic, participants were given the option of terminating the interview if they became upset or distressed. Contact was made by a member of the clinical care team 24 hrs after the interview to ensure participants were not distressed.
| Data collection
Interviews were conducted by telephone or face to face by the primary investigator and were digitally recorded lasting between 30 min and 1 hr. An interview schedule with open-ended questions was designed by the researcher to cover various areas including diagnosis, growing up and support. The proposed questions were reviewed by an expert in body image and appearance research to ensure that questions were not directive (see appendix 1). The primary investigator is a specialist nurse but had limited experience of conducting qualitative research prior to this study. Training in qualitative research and interviewing techniques was provided prior to conducting the study at a face-to-face University course. Initial transcripts were monitored and discussed with a supervisor experienced in qualitative research.
The interview schedule was updated after the second interview following topics raised, to incorporate a new question about lipodystrophy support groups and experiences of psychological support.
Interviews were conducted between November 2015-March 2016.
Telephone interviews were conducted with the primary investigator based in the workplace and the participant at home. The face-toface interview was conducted in a private room in the clinical setting.
| Data analysis
Interviews were transcribed verbatim, and confidentiality was guaranteed. Participants were allocated a study number to preserve anonymity, and all indefinable data were removed. Analysis was conducted by the primary investigator. In this thematic analysis, the intent was to identify explicit and surface meanings arising from interviewees' own words, rather than to search for latent themes.
Initial codes were identified after the researcher listened to the interview recordings with the transcripts. A case-by-case analysis was conducted ensuring that each interview was given full and equal attention and similarities across the data were noted, generating new codes (Braun & Clarke, 2006) . Interviews were then coded in Nvivo software (QSR International Pty Ltd, 2012) for further analysis and organisation. Relationships between the codes were identified to form overarching themes (Braun & Clarke, 2006) . Themes were reorganised on three occasions as the researcher became more familiar with the data. Four main themes were identified in the data set. 
| Ethical approval
| RESULTS
Eleven patients accepted the invitation to participate in the interviews of eighteen who were invited. All participants completed the interview, and there were no withdrawals. All had been diagnosed with a lipodystrophy condition, including familial partial lipodystrophy type 1, familial partial lipodystrophy type 2, familial partial lipodystrophy type 3 and congenital generalised lipodystrophy. Participants were all white British and between 28-61 years old with a mean age of 41 years (standard deviation 12 years) All were female with the exception of one white British male (Table 1 ). The range of years since diagnosis was between 1-22 years, with a mean of 8 years and a standard deviation of 8 years. Within this study, there did not appear to be any particular differences between length of diagnosis and how participants viewed lipodystrophy. However, the results should be interpreted cautiously as the interviews generated further questions that were not explored in this study, and therefore, data saturation was not thought to be reached. Four main themes concerning body image and its impact on people's lives were identified in the available data: always feeling appearance was different, a better understanding of lipodystrophy is needed, feeling accepted, and there's more to lipodystrophy than managing symptoms. Feelings of negative body image started to arise in adolescence as this is when people started to become aware that their appearance was different. For many of the participants, the changes to appearance that became apparent during puberty began to be highlighted by others. Reports of bullying and hurtful remarks started to be made during this time. Participants spoke about how this negative attention and experiences at school had led to insecurities as an adult:
up until about the age of eleven it didn't affect me at all, I had no idea whatsoever . . . only then did I begin to actually look at myself when I went to Secondary School and started getting bullied basically for the way I looked. . . then that made me look at myself and think 'well why are they bullying me' and then I realised that obviously my muscly legs were not the norm (Participant 11)
. . . after being bullied in school I think I've got a heightened awareness of people's, or my perception of other people's perceptions, and so sometimes . . . attribute something inaccurately, I think, "oh my God, they're looking at me", or, "oh my God, they're saying something, they're laughing (Participant 2)
The female participants spoke about the condition resulting in them not feeling feminine due to lipodystrophy altering their body shape. Some described feeling masculine when comparing themselves to other women, and that having lipodystrophy meant that they did not have what was perceived to be a feminine shape. This meant for some that they felt they were not attractive to potential partners because of their body shape. Clothing was used by participants to cover up their bodies which made them feel less vulnerable and also helped them to avoid any unwanted negative attention: Due to the complexity of the condition, participants reported needing to fight for treatment; for some, this meant having to apply for specialist funding and then not always being successful.
Participants felt they were often being left with unanswered questions due to lack of knowledge of the condition. People spoke of aliments often being attributed to lipodystrophy by nonspecialist staff and on occasion reluctance to treat them, suggesting that they seek advice from the specialist team:
I'm having to fight this misconception that I'm thin and I
have no metabolic problems with this lipodystrophy, . . .
and I don't fit the criteria (Participant 7)
So the doctor has to send a letter before you can even be seen and it's that part of it that makes you. . . It was highlighted that although family members tried to be supportive, their lack of understanding meant that it was not always helpful. It resulted in people feeling that they constantly needed to explain their actions, for example, why they were eating at certain time or why they could not eat a certain food. Sometimes comments made by family members meant negative feelings were reinforced:
. . . I tried to explain to them about . . . my fears of not finding anybody and not being able to settle down and find someone to marry, and . . . they're very supportive but they were very like, "Oh, don't worry, don't focus on that (Participant 3)
she would tell me to cover up, "oh you look nice in a nice tailored pair of trousers", or you know, that top with the long sleeves really suits you", not because she's trying to hide me away, she's trying to protect me the only way she knows how which is to stop people seeing anything that they would find objectionable
Participants spoke of other people's understanding and the lack of awareness people had of the condition. For some, this had meant been subjected to unkind comments or being started at by strangers.
Participants also spoke about the need to explain their condition when people were making the wrong assumptions based on their appearance. Participants spoke about good and bad days; on good days, people felt they could brush off the comments, but on others days, it was much harder and could be quite upsetting:
They were kind of adamant that they'd diagnosed me as being anorexic, and they were like, "Oh, no, no, you're anorexic, I can tell, I can tell," and I was like, "No, I'm not," and I do generally try to clear the air with that, and I'm like, "No, you know, I have a rare genetic condition (Participant 3) I didn't used to like saying yes I work out because I felt like it was a lie . . . because I didn't work out to get that physique but I've learnt that the best way to handle those things are to just say, "thank you", you know, "oh, I'm lucky, I don't have to work very hard", or, "yes, I
work out", and just kind of pass it off that way (Participant 2)
| Theme 3: Feeling accepted
The benefits of meeting other people with lipodystrophy either face to face or via online social media were reported. This appeared to be a good source of support and understanding for many, and reduced feelings of isolation and loneliness. Sharing experiences and hearing about how other were getting on reassured people that they were not alone and that there were other people like just like them:
it's nice to feel that you're not alone in it and that there are other people out there that will actually give you advice and be there to chat to you. It was highlighted by participants that managing the condition posed many challenges itself and that was something that they struggled with. Participants described how although they understood why they needed to follow a restricted diet, knowing this information did not help them to adhere to it. This was a daily challenge.
For some, it was reported that feelings of low mood led to not tak- There was a clear feeling among participants that psychological support and input was much needed and wanted. Participants recognised that while there might be support at home for some, it was important and necessary that support came from an external source.
It was felt that speaking to someone that had a knowledge of the condition would be most beneficial as this would not only reduce the necessity of explaining it, but more importantly would mean that there would be an immediate understanding of some of the different complexities that went with living with lipodystrophy:
although I could talk to my husband about anything, I
don't want to, um. . . Participants spoke about the impact it had on the way they felt, presented themselves to others and on their relationships.
Female participants' described how lack of fat, increased muscles and other cosmetic changes affected their feeling of femininity.
Descriptions included feeling inferior around other women and falling short of people's expectations of what a woman should look like.
Similar feelings were reported in a study of patients living with systemic lupus erythematosus conducted by Hale, Radvanski, and Hassett (2015) in which the female participants reported not they did not live up to their views of what a woman should look like.
Although the appearance of women in the media is often artificial, these may be the images that some women are comparing themselves against and which can lead to dissatisfaction with their own appearances (Want, 2009 ). Festinger's (1954 social comparison theory (as cited in Halliwell & Diedrichs, 2012) suggests that the comparisons that people make between their own appearance and that of those in the media and in real life can affect confidence and satisfaction about how they look (Gunter, 2012) . It was highlighted by some participants that the pictures they saw of women in the magazines reinforced negative feelings about their own bodies.
Body image affects the way people dress and present themselves (Rudd & Lennon, 2001 ) and for people with perceived defects clothing is often used to cover up and alter their appearance (Cash, Santos, & Williams, 2005) . Participants reported that covering up helped them to feel less vulnerable and avoided any negative attention.
Although lipodystrophy affects men, the metabolic and physical changes for some forms of lipodystrophy are less severe than in women (Stears & Hames, 2014) . Clinical experiences have shown that men with lipodystrophy are less likely to report concerns around their appearance. Previous research has identified many men would like to become more muscular (Tiggemann, Martins, & Kirkbride, 2007) , so the increase in muscle mass that many men get from lipodystrophy may be a reason fewer men report negative body image. For some rare classifications of lipodystrophy, however, it can mean lack of fat along with reduced muscle mass, which may result in a more negative body image. This, however, can only be speculated upon at this stage as although five men were invited to participate in the study only one male participant accepted. It may be that the men that declined taking part in the study did not see body image as something they were worried about or did not feel comfortable talking about it. The issues that the male participant highlighted were broadly similar to those that the women highlighted.
For the women, there was an emphasis on femininity, but many of the other issues were common between the male and female participants.
While there were similarities around problems with body image found in this study, and what reported in research into lipodystrophy as a consequence of HAART, there were also differences. For both groups, lipodystrophy contributed to negative body image, and in our patients, this may be a greater problem for women. A study by Power et al. (2003) highlighted that women with lipodystrophy as a consequence of HAART reported having negative reactions from strangers with comments being made about body shape which they found to be distressing. There is a higher female prevalence among our patients, while the studies in the HIV literature had predominantly male samples (Burgoyne et al., 2005a,b; Reynolds, Neidig, Wu, Gifford, & Holmes, 2006; Sagir, Wettstein, Siegrist, & H€ aussinger, 2002) . Another similarity between the groups of patients was their experiences of healthcare professionals, as both groups have reported experiencing disregard for the nonmedical side of lipodystrophy. For some, this was more distressing than the metabolic affects, or for the participants on HAART treatment the HIV status itself (Collins, Wagner, & Walmsley, 2000) .
A key aspect to the negative body image of lipodystrophy due to HAART was around the disclosure of their HIV status (Burgoyne et al., 2005a,b; Kelly et al., 2009) . For patients in this study, the cause of their changed appearance was not understood by others but sometimes misconstrued as being due to working out or anorexia. Thus rather than disclosure of an underlying condition that patients would prefer was confidential, our patients wished for greater awareness and understanding of lipodystrophy and severe insulin resistance.
Changes in appearance were often apparent from adolescence in our patients, and due to delays in diagnosis were sometimes of unknown cause for many years. This is in contrast to being prepared for lipodystrophy to occur as a result of a needed therapy. Puberty was reported to be a particularly challenging time for our patients as this was when differences in body shape became more apparent and others started to notice and comment. Before puberty, male and females have similar body shapes, so the differences are less obvious (Veale, Willson, & Clarke, 2009) . The findings of the study are consistent with what is known about puberty and experiences of bullying for those with an altered appearance. Bullying is most common during adolescence, and because appearance is immediately obvious, it is often a focus (Veale et al., 2009) . Puberty is also the time that appearance becomes linked to attractiveness (Veale et al., 2009 ).
Awareness of ideals of beauty as seen in the media and online increase in puberty at the same time as these physical changes (Voelker, Reel, & Greenleaf, 2015) .
Patients with lipodystrophy reported frustration around the lack of understanding and knowledge of lipodystrophy among nonspecialist healthcare professionals. Participants spoke of constantly needing to explain their condition and not always being taken seriously. This is a common experience for people living with a rare disease. A report published by Rare Disease UK (Limb, Nutt, & Sen, 2010) highlighted that many people with rare disease experienced problems with awareness among healthcare professionals (Limb et al., 2010) .
While family and friends tried to be supportive, this could sometimes lead to reinforcing negative feelings and belittling concerns.
Peer support was deemed to be a positive source of support and understanding, as other people with lipodystrophy had similar struggles and experiences. Social media groups and face-to-face meetings were highlighted as being beneficial. A qualitative study by Huyard also identified that meeting people with the same rare condition was beneficial for patients with a rare disease (Huyard, 2009 ).
Depression, disordered eating, social anxiety and poor selfesteem are examples of how negative body image can have harmful psychosocial consequences (Cash et al., 2004 Hames, 2014) . Participants spoke of the challenges of following a low-fat diet, but whether this was a contributor to low mood was not established. Unhealthy eating along with diet has both been associated with body dissatisfaction (Grogan & Masterson, 2012) , so this is an area that should be further explored.
A few participants highlighted that negative feelings about themselves had led to nonadherence to medication. Nonadherence to HAART therapy has been reported in people affected by lipodystrophy, and this was attributed to the lipodystrophic effects of this specific treatment on appearance (Lenert, Feddersen, Sturley, & Lee, 2002; Plankey et al., 2009 ) rather than due to low mood or negative feelings. Nonadherence to medication is also associated with depression (Grenard et al., 2011) . There is evidence to suggest that appearance concerns are linked with health-related behaviours, but we need to know much more about these involvements (Grogan & Masterson, 2012) . There was a consensus among participants that psychological input was needed alongside medical management. This is consistent with the RDUK report (2010) that patients with rare disease feel unsupported with their nonmedical needs (Limb et al., 2010) .
It is not uncommon for healthcare professionals to have a bias towards medical solutions and a reduced awareness of the psychological interventions for altered appearance; consequently, they may inaccurately tell people that nothing can be done (Clarke & Psychol, 2001) . Indeed, the historic dominance of the biomedical model has resulted in a lack of support for appearance-related concerns (Bessell, Dures, Semple, & Jackson, 2012) . Participants felt that the psychological care should be provided by someone with a knowledge and understanding of lipodystrophy.
The position of a psychologist within the specialist multidisciplinary team supports proactive support and facilitates working towards shared patient outcomes (Cadogan, 2012 ). An integrated psychosocial service within the biomedical model is well illustrated within the UK Cleft Lip and Palate services. For all cleft services, it is recommended that a trained psychologist is part of the main multidisciplinary team, and it is recognised that they play a significant role in achieving good outcomes (Department of Health Clinical Standards Advisory Group, 2013).
| Strengths and limitations
The researcher is a specialist nurse in lipodystrophy so brought prior experience and knowledge to the study. Questions, however, were
designed to be open and led by participants to be more reflective of participants' actual experiences. Participants were purposively selected on the basis of their diagnosis, age and gender to maximise variation in experience and perspectives. The female preponderance in lipodystrophy led to women being the majority of the sample interviewed. Exploring issues with men as well as women will be an important next step.
Data were analysed by the primary investigator independently and coded into themes that had arisen in the interviews rather than predetermined fixed themes. A second reviewer reviewing transcripts and discussing themes would ensure quality in future studies.
Another option would be to send transcripts of interviews back to participants for confirmation and any additional comments.
As an initial exploratory study, the information obtained is not exhaustive and has generated new questions for further study. The sample size was limited, but we believe that it provides enough information power (Malterud, Siersma & Guassora, 2015) to highlight the importance of body image and need for psychological support among patients with lipodystrophy. These issues should be explored in depth with larger samples in patients with appearance-altering conditions especially among those with rare diseases.
| CONCLUSION
Body image in lipodystrophy is a real and valid concern to those affected. Lipodystrophy is a complex rare disorder, and patients want and need access to psychological and mental health support and interventions. Adolescence has been highlighted to be a particularly 
| RELEVANCE TO CLINICAL PRACTICE
A report conducted by the charity Changing Faces earlier this year (Disfigurement in the UK) highlighted that many patients with an appearance-altering condition felt that healthcare professionals did not recognise the psychosocial impact of their condition (Changing Faces, 2017) .
The effects of rare diseases such as lipodystrophy on appearance can be distressing for patients. Support beyond medical management is needed to improve patients' daily lives and help them to live well with appearance-altering conditions. Nurses and healthcare professionals should be aware of the possible distress of appearance-altering conditions and know where to signpost patients for support. In the immediate future, patients should be considered for referral to local psychological services, and those that express body image concerns should be signposted to existing services such as Changing
Faces.
